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0013080363 - Drawing available 
Wl'I ACC NO: 2003-16094S/200316 
XRl'X Acc No: N2O03- 1270^7 

Biological inlbrmation recording tlc\ice lor medical application, outputs 
histogram of read brealliing and eleclrocai diogratB iuformatioa which are 
matched on time axis 

Palenl Assignee: I'UKl IDA 1 )r,NSIlI KK (I-KKl) 
Inventor: SAI TO K; TAKAITASHI II 
Patent I'amily(l patents, 1 coiinlries) 
Patent Application 

Number Kind Date Number Kind tM^ Update 

JP 2003000559 A 20030107 JP 2001168442 A 20010621 200316 B 

Priority AppEcation* (no,. Mnd, date); JP 2001 188442 A 20010621 

Patent Details 

Number Kind Lan Pg Dwg FiHng Notes 
JP 2003000559 A JA 15 9 

Biological information recording device for medical application, outputs 
histogram of read breathing and electrocardiogram information which are 
matched on time axis 

Alerting Ab St rMLi ...owlicii. \ii oui put unit matches the read information 
onatimeaxis. aiul()iiipiiis;i histogram on the same page^.-lor 
respiratory distress diagnosis during sleep e.g, sleep apn^ syndrome and 
cardiac dia^osis tisitig apnea detector, polysomnography (PSO) recording 
device... 

Title Termg..,/Index Terms/Additional Words: HISTOGRAM ; 



7/3.K/2 (Item 2 Irom lile: 3.-S0) 
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0012505263 - Drawing available 
WPI ACC NO: 2002-453145/200248 
XRPX Acc No; N2002-357279 

Apnea monitoring method, involves transmitting produced voltage signal 

to a processor, to calculate energy spectrum having peaks which are 

calculated as respiration rates 

Patent Assignee: OCIiAN LAB INC (OCEA-N) 

Inventor: SULLIVAN PK 

Patent Family (1 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 6375621 Bl 20020423 US 198729248 A 19870306 200248 B 
US 1988289689 A 198S1227 



us 1994364101 A 19941227 

Priorily Applicacions (no., kind, diilc); US 198729248 A 19870306; US 
19882S9689 A 19881227; IIS 1994364101 A 19941227 

I'alcnl Dclails 

Number Kind l.an Pg l)\vg I'iliugNolcs 
US 6375621 BM :N 6 2 Coiitinuaiion of application US 
198729248 

Conliiiualion cif appiicalicMi I'S 

1988289689 

Apnea moniloi ing method, involves transmitting produced voltage signal 
to a processor, to calculate energy spectrum haviag peaks,,. 

Original Titles: 

l^issive apnea: monitor . 

Alerting Abstract UESCRIP TION - An IN IWENtJENT CLAIM is included for 
apnea mouitwing iustrurueot^^, 

„,USE ' Fot tHCBiitOTWig apnea and sudden infant <Jeatli syndrome (SIDS) 
and biological functionals such sls heart and respiration rate&.,. 

...DESCRIPTION OFDRAWMOS - The figure sihows a schematic drawing apnea 
monitoring instrument. 

Original Publication Data by Authority 



Oi5igittalsi«^stiiaast;S!: 

...the acoustic and electromechanical signals of tlie patient and calculates 
an energy spectrum periodogmm or histogram using time serfes amalysis 
techniques. The patiatit lies down on a large pieanoelectric film <fow.ii 
Claims: 

An apnea and SIDS monitoring method comprising at least one thin 
piezoelectric film, communicating a patientprimes acoustic transmissions to 
the thin piezoelectric... 
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0005336361 - Drawing available 
WPIACCNO; 1990-334537/199044 
XRPX Acc No: N1990-255747 

System for displaying information relating to apnoea - measures cardiac 
activity respiratory effort and relative saturation of oxyhaemoglcfein: 
Patent Assignee; AIR SHIELDS INC (AlRS-N); AIR-SHIELDS INC (AIRS-3Sr> 
Inventor: HATKE FL; KOLAROVIC R S; STUBBS R A; WISE J A 
Patent Family (6 patents, 17 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

WO 1990009146 A 19900823 WO 1990US858 A 19900214 199044 B 

AU 199051959 A 19900905 199048 E 



EP 460054 A 19911211 EP 1990SKM038 A 19900214 199150 E 
JP 4504966 W 19920903 JP 1990504359 A 19900214 199242 E 

WO1990US85S A 19900214 
US 5206807 A 19930427 US 19S93 10678 A 19890216 199318 E 
JP 3054437 B2 20000619 JP 1990504359 A 19900214 200033 E 

WO1990US858 A 19900214 



Priority Appliailions (no., kind, dale): US )98931067S A 19890216 
Patent Details 

Number Kind i.an Pg Dwg I'iling Notes 
WO 199(X)09I46 A I;N 

National Designated Stales,()riginal: AU CA JP KR 

Regional Designated States,()riginal: AT Bl- CI I 1)1 < DK ES PR GB ITLU NL SE 

i;p46()(m A i;n 

Regional Designated Stales,()riginal: Dl- PR (]B I T N! . 
JP4.5()4%() W .lA 23 pe r Application WO 1990U,S8.^8 

Based on OPT patent WO i 990{)()9 1 46 
US -^2()6cS()7 A 1:N 7,0 21 

JP 3054437 B2 JA 31 PCT AppUcalion WO 1990US858 
RrevioDsly isswetJ patent JP 04504966 

Based on OPI pmmt WO 1990009146 

Eqmivaletit Alia'tiiig Abstract ...Smoothed mstant^ecius heart fate, 
respit^ofy effort, trans thotadc impedaoce, and smoo^ed instaotaneom 
tespitation jate ate calculated . Aptiea and bradycardia events ate 
detected storing data indicative of ^e events is stoted and displayed to a 
user on a single visual display. A first histogram shows the absolute 
number of apnea eveaits iot each of a predetermined number of time... 
...is provided of the absolute number of ajjnea eveots during the 
predetermined period. A second histogram shows the absolute number of 
apnea events for each of aptedetermiued number of durations... 



Original Publication Data by Authority 



Claims: 

...events, and simultaneously displaying to a user on a single visual 
display; 1) a first histogram showing the absolute number of ^nea events 
for each of a predetermined number of time,. . 

...of the absolute number of apnea evatrts during said predetemnained period; 
and 3) a second histogram showing the absolute numb^ of ^ea events for 
each of a predetermined number of durations.,. 

? 
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0014973398 - Drawing avaUable 
WPI ACC NO; 2005-321231/200533 
XRPX Acc No; K2005-262681 

Implantable cardiac device for mcaiitoring heart activity, has generatcwr to 
generate pacing pulses for evaluation timeframe, and sleep apnea 
detector to measure durations of episodes experienced during timeframe of 
th^apy 



patent Assignee: PACESETTER INC (PACB-N) 
Inventor; PARKE 

Patent Family (1 patents, 1 coraatries) 
Patent Application 

Number Kind Date Number Kind Lfete Update 

OS 6881 192 Bl 20050419 US 2002170384 A 20020612 200533 B 

I'lioi iiy Applications (no., Icind, date); US 2002170384 A 20020612 

Patent Details 

Number Kind Lan Pg Dwg FUing Notes 
US 6881 192 Bl EN 16 6 

Implantable cardiac device for nioiiitorin? head acliviiy, has jicncralor lo 
generate pacing pulses For evaluation limefranie, and sleep apnea 
detector to measure durationsof episodes experienced during titnelrameor 
therapy 

Original I'itles: 

Measurement of sleep apnea duration and evaluation ofrespc»ise 
t3ierapi«ssusini;:dufatioR:;metri«?g 

Alerting Abstract ...ADVANTAGE -The sle^ apnea detector measures 
the durations of episodes experienced during the fimeframe of the 
prescribed therapy, thus disceming sevmty... 

...DESCRIPTION OF DRAWINGS - The drawing shows a ftmcfional block diagram 
of an impkaitable cardiac device... 

Otiginal Publication Data, by Authority 



Original Abslracis: 

An implantable cardiac device is piogi aitimcd lo detect an cpist)de of sleep 
apnea, mcasuic (Ik- liiiralion ol llic episode, and sU)rc this 
inloimalion in rncmorx . \\ W\\ miillipic episodes are recorded, the device 
compiiles stalisiies on the apnea durations, such as average apnea 
duration and lota! apnea (hiration lor a preselected time period (e.g^i 
8>hoiir rest period, 24-hour... 

...at treating apnea than others. I 'or instance, a pacing therapy that 
results in lowermg the average apnea dur^on or total apnea duration 
may be preleiTed over othar pacing flierapies that do not adiieve such 
results. 
Claims: 

...to detect when a patient, who is at rest, is experiencing an episode of 
sleep apnea and to measure aduraticm of the episode of steep 
apnea ;a therapy module to prescribe apacing therapy for treating sleep 
apnea from among multiple,,. 

...pacing pulses acct)rding to flie prescribed pacing therapy for an 
evaluation timeframe; andthe sleep apnea detector measuring durations 
of episodes experienced during the evaluation timeframe of the 
prescribed pacing thaapy. 



1 l/3,K/2 (Item 2 from file: 350) 



DIALOG(R)FUe 350:Derwent WPIX 
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0013940225 - Drawing available 
WPI ACC NO: 2004-120530/200412 
XRPX Acc No: N2004-096413 

Implantable cardiac device e.g. pacemaker, detects whether patient 
experiences sleep disturbance, based on detected activity of patient in 
reclined position 

Patent Assignee: FLORIO J J (FLOR-1); PACESETTER INC (PACE-N) 

Inventor: FLORIO J J 

Patent Family (2 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 

US 20040002742 Al 20040101 US 2002185776 A 20020627 200412 B 

US 7117036 B2 20061003 US 2002185776 A 20020627 200665 E 

Priority AppUcations (no., kind, date): US 2002185776 A 20020627 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
US 20040002742 Al EN 14 8 

Alerting Abstract ...DESCIilPTION OF DRAWINGS - The figure shows the 
functional block diagram of the multi-chamber implantable device. 



Original Publication Data by Authority 



Original Abstracts: 

...device monitors an instantaneous signal from an activity sensor to 
detect variances from normal rest mode activity. When the variances 
exceed a preset threshold for a short time period (e.g., less than 30-40... 

...are reported to a physician as a diagnostic to help ascertain the 
severity of sleep apnea or to evaluate the effectiveness of pacing 
therapies being applied to treat sleep apnea... 

...device monitors an instantaneous signal from an activity sensor to 
detect variances from normal rest mode activity. When the variances 
exceed a preset threshold for a short time period (e.g., less than 30-40 
sec), the patient is presumed... 

...are reported to a physician as a diagnostic to help ascertain the 
severity of sleep apnea or to evaluate the effectiveness of pacing 
therapies being applied to treat sleep apnea. > 
Claims: 

...level of patient activity as sleep disturbance;administering multiple 
different pacing therapies to treat sleep apnea ; and evaluating the 
pacing therapies based on how the pacing therapies affect the sleep 
disturbances. 



1 l/3,K/3 (Item 3 from file: 350) 
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0013584147 - Drawing available 
WPI ACC NO: 2003-678837/200364 
XRPX Acc No: N2003-541961 

Implantable cardiac stimulation device for treating sleep apnea, has 
circuitry responding to potential sleep apnea condition to control pulse 
generators to pace heart at sleep prevention rate 

Patent Assignee: BORNZIN G A (BORN-I); KOH S (KOHS-I); PACKSETTER INC 

(PACK-N); PARK E (PARK-I) 
Inventor: BORNZIN G A; KOH S; PARKE 
Patent Family (2 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

US 20030153955 Al 20030814 US 200277660 A 20020214 200364 B 

US 6999817 B2 20060214 US 200277660 A 20020214 200613 E 

Priority AppUcations (no., kind, date): US 200277660 A 20020214 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
US 20030153955 Al EN 21 10 
Alerting Abstract ...DESCMPTION OF DRAWINGS - The drawing shows a 
schematic block diagram of an implantable cardiac stimulation device 
including physiologic sensors and pulse generators... 

Original Publication Data by Authority 



Original Abstracts: 

...sensor and can be configured to pace a patient's heart according to a 

rest mode of operation. The cardiac stimulation device uses 
mcasuremenis from Ihc physiologic sensor to prevent and treat sleep apnea 
using a revised rcsl mode of operation. Tlie revised rest mode 
operates under- a pr esumption that sleep apnea is primary to a reduced 
heart rale, rather' than secondary, so that... 

...sensor' and can be configured to pace a patient's heart according to a 
rest mode of oper ation. The car diac stimulation device uses measurements 
from the physiologic sensor to prevent and treat sleep apnea using a 
revised rest mode of operation. The revised rest mode operates under a 
presumption that sleep apnea is primary to a reduced heart rate, rather 
than secondary, so that pacing at a rate higher... 



1 l/3,K/4 (Item 4 from file: 350) 
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0013332333 - Drawing available 
WPI ACC NO: 2003-419749/200339 
Related WPI Acc No: 2006-633892 
XRPX Acc No: N2003-335128 

Sleep apnea detecting apparatus, has computer loaded with predetermined 
algorithm that calculates RR interval of acquired electrocardiogram signal 
to provide diagnostic measure of apnea 



Patent Assignee: UNIV COLLEGE DUBLIN (UYDU-N); BIANCAMED LTD (BIAN-N) 
Inventor: CHAZAL P D; HENEGHAN C; SHERIDAN E; DE CHAZAL P 
Patent Family (2 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 

US 20030055348 Al 20030320 US 2001952688 A 20010914 200339 B 

US 7025729 B2 20060411 US 2001952688 A 20010914 200627 E 

Priority Applications (no., kind, date): US 2001952688 A 20010914 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
US 20030055348 Al FN 20 9 

Sleep apnea detecting apparatus, has computer loaded with predetermined 
algorithm that calculates RR interval of acquired electrocardiogram signal 
to provide diagnostic measure of apnea 

Alerting Abstract ...processed ECG signal and ECG derived respiratory 
signal to produce an output indicative of diagnostic measure of apnea . 
DESCRIPTION - An INDEPENDENT CLAIM is also included for a method of 
obtaining a diagnostic measure of sleep apnea . 



...ADVANTAGE - The apparatus provides an efficient and accurate 
measurement of sleep apnea . 



...The drawing shows a flowchart depicting the steps involved in the method 
of obtaining diagnostic measure of sleep apnea . 

Original Publication Data by Authority 



Original Abstracts: 

There is provided a method of determining a diagnostic measure of sleep 
apnea including the following steps : acquiring an electrocardiogram 
signal, calculating a set of RR intervals and electrocardiogram-derived 

respiratory signal... 

...a set of spectral and time-domain measurements over time periods 
including power spectral density, mean , and standard deviation. These 
measurements are processed by a classifier model which has been trained on 
a pre-existing... 

...overall diagnostic measure. The system also provides a system and 
apparatus for providing a diagnostic measure of sleep apnea. 



...There is provided a method of determining a diagnostic measure of 
sleep apnea including the following steps: acquiring an 
electrocardiogram signal, calculating a set of RR intervals and 
electrocardiogram-derived respiratory signal from said electrocardiogram, 
and hence... 



...a set of spectral and time-domain measurements over time periods 



including power spectral density, mean , and standard deviation. These 
measurements are processed by a classifier model which has been trained 
on a pre-existing data base of electrocardiogram signals... 

...overall diagnostic measure. The system also provides a system and 
apparatus for providing a diagnostic measure of sleep apnea. > 

Claims: 

...analysing said electrocardiogram signal to produce an output signal; and 
means for providing a diagnostic measure of sleep apnea based on said 
output signal. 



...time periods as either apneic or normal; andmeans for combining 
classification results from a plurality of the time periods and for 
providing a diagnostic measure of sleep apnea for the human patient 
based on the combined classification results. 



1 l/3,K/5 (Item 5 fi-om file: 350) 
DIALOG(R)File 350:Derwent WPIX 
(c) 2008 The Thomson Corporation. All rts. reserv. 

0012267677 - Drawing available 
WPI ACC NO: 2002-207951/200227 
XRPX Acc No: N2002-158589 

System for automatic evaluation of indexes of patient's volemic status uses 
differences between systolic pressure peaks during apnea and mechanical 
breathing periods 

Patent Assignee: MILANO POLITECNICO (MILA-N); MILANO POLYTECNICO (MILA-N) 
; POLITERNICO DI MILANO (POLI-N); REDAELLI A (REDA-I); SONCINI M 

(SONC-I); SUSINI G (SUSI-I) 
Inventor: REDAELLI A; SONCINI M; SUSINI G 
Patent Family (6 patents, 29 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 
EP 1155658 A2 20011121 EP2001201744 A 20010511 200227 B 
CA 2347530 Al 20011116 CA 2347530 A 20010514 200227 E 
JP 2002000572 A 20020108 IP 2001 144311 A 20010515 200227 E 
US 20010053881 Al 20011220 US 2001854490 A 20010515 200227 E 
US 6585658 B2 20030701 US 2001854490 A 20010515 200345 E 
IT 1318519 B 20030827 IT 2000MI 1070 A 20000516 200374 E 

Priority Applications (no., kind, date): IT 2000MI1070 A 20000516 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
EP 1155658 A2 EN 7 2 

Regional Designated States,Original: AL AT BE CH CY DE DK ES H FR GB GR 
lEITLILTLULVMCMKNLPTROSE SITR 

CA 2347530 Al EN 
JP 2002000572 A JA 5 



Alerting Abstract ...positive systolic pressure peaks, arrangements for 
determining systolic peak averages, an arrangement for determining an 
average of the minimum positive systoUc peaks in the mechanical breathing 



period and an arrangement for... 

...systolic peak averages in the apnea and mechanical breathing periods, an 
arrangement for determining an average of the minimum positive systolic 
peaks in the mechanical breathing period and an arrangement for... 

...DESCRIPTION OF DRAWINGS -The drawing shows a block diagram 
representation of a system for automatic evaluation of indexes of patient's 
volemic status... 

Original Publication Data by Authority 



Original Abstracts: 

...volemic status of a patient comprises: means suitable for submitting 
said patient to a preset period of apnoea and to a preset period of 
mechanical breathing; heart pressure probes for acquiring an analogical... 

...determining the values of positive systolic peaks of said pressure; 
means for determining a first average value of the positive systolic 
peaks of said pressure in said preset period of apnoea; means for 
determining a second average value of the maximum positive systolic 
peaks of said pressure in said preset period of mechanical breathing; means 
for determining a third average value of the minimum positive systolic 
peaks of said pressure in said preset period of mechanical breathing; means 
for calculating a first index of volemic status equal to the difference 
between said second value... 

...determining the values of positive systolic peaks of said pressure; 
element for determining a first average value of the positive systolic 
peaks of said pressure in said preset period of apnoea; element for 
determining a second average value of the maximum positive systolic peaks 
of said pr essur e in said preset period of mechanical breathing; element 
for dclcr-mining a thir d average value of the minimum positive systolic 
peaks of said pr essur e in said preset period of mechanical breathing; 
system I or calculating a first index of volemic status equal to the 
difference between said second value and said first value; system for 
calculating a second index... 
Claims: 

...the vakres of positive systolic peaks of said pressure: means (5) to 
deleimine a fiist average value of the positive systolic peaks of said 
pressure in said preset period of apnoea; means (5) to determine a second 
average value of the maximum positive systolic peaks of said pressure in 
said preset period of mechanical breathing; means (5) to determine a 
third average value of the minimum positive systolic peaks of said 
pressure in said preset period of mechanical breathing; means (5) to 
calculate a first index of volemic status equal to the difference... 

...determine the values of positive systolic peaks of said pressure; means 
to determine a first average value of the positive systolic peaks of said 
pressure in said preset period of apnoea; means to determine a second 
average value of the maximum positive systolic peaks of said pressure in 
said preset period of mechanical breathing; means to determine a third 
average value of the minimum positive systolic peaks of said pressure in 
said preset period of mechanical breathing; means to calculate a first 
index of volemic status equal to the difference between said second value 
and said first value; means to calculate a second index of volemic status 



equal to the difference between said third value e said first value... 



...determine the values of positive systolic peaks of said pressure; means 
to determine a first average value of the positive systoUc peaks of said 
pressure in said preset period of apnoea; means to determine a second 
average value of the maximum positive systoUc peaks of said pressure in 
said preset period of mechanical breathing; means to determine a third 
a\ CI age value of the minimum positive systolic peaks of said pressure in 
said preset period of mechanical breathing; means to calculate a first 
index of volemic status equal to tlie difference between said second value 
and said first value; means to calculate a second index of volemic 
status equal to the difference between said tliird value e said first 
value; a display of said indexes of volemic status. 



1 l/3,K/6 (Item 6 from file: 350) 
DIALOG(R)File 350:Derwent WPIX 
(c) 2008 The Thomson Corporation. All rts. reserv. 

0012264362 - Drawing available 
WPI ACC NO: 2002-204551/200226 

Related WPIAcc No: 1994-082745; 1995-130285; 1997-153301; 1999-253690; 
2001-541067; 2002-040030; 2003-174849; 2003-247558; 2003-329259; 
2003-731055; 2003-764658; 2005-757289; 2006-520451; 2006-536777; 

2006- 536778; 2006-556598; 2006-658155; 2007-015395; 2007-156860; 

2007- 556564; 2007-716181 
XRPX Acc No: N2002-155577 

Respiratory status determining device for sleep apnea diagnosis, outputs 

calculated index of minute gas ventilation result and oxygen saturation 

result of human blood acquired from respective sensors 

Patent Assignee: LYNN L A (LYNN-I) 

Inventor: LYNN E N; LYNN L A 

Patent Family (1 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 

US 6342039 Bl 20020129 US 1992931976 A 19920819 200226 B 

US 1993151901 A 19931115 

US 1995391811 A 19950221 

US 1997789460 A 19970127 

US 199752438 P 19970714 

US 199752439 P 19970719 

US 1999409264 A 19990930 

Priority Applications (no., kind, date): US 1992931976 A 19920819; US 
1993151901 A 19931115; US 1995391811 A 19950221; US 1997789460 A 
19970127; US 199752438 P 19970714; US 199752439 P 19970719; US 
1999409264 A 19990930 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 6342039 Bl EN 36 18 C-l-P of application US 1992931976 

Continuation of application US 

1993151901 

Continuation of application US 

1995391811 

C-I-P of application US 1997789460 



Related to Provisional US 199752438 
Related to Provisional US 199752439 
Continuation of patent US 5398682 
Continuation of patent US 5605151 

Respiratory status determining device for sleep apnea diagnosis, outputs 
calculated index of minute gas ventilation result and oxygen saturation 
result of human blood acquired from... 

Alerting Abstract ...NOVELTY - A flow sensor such as a pneumotachometer 
and pulse oximeter (12) respectively generate average minute ventilation 
result and average oxygen saturation result of human blood, within a 
specified time interval. A microprocessor (20) compares... 
...ADVANTAGE - The system ensures efficient collection and analysis of 
pulse oximetry values during sleep, hence the sleep apnea can be diagnosed 



...DESCRIPTION OF DRAWINGS - The figure shows the block diagram of the 
respiratory status determining device... 

Original Publication Data by Authority 



Original Abstracts: 

A method of evaluating a patient with sleep apnea includes monitoring a 
patient to produce at least one timed waveform of at least one physiologic 
parameter... 

...apnea based on at least the determining. A device for determining the 
severity of sleep apnea comprises a monitor capable of generating a 
signal indicative of at least one physiologic parameter and a processor... 

...the processor operating to generate a timed waveform of the parameter 
and to identify a plurality of sequential waveform variations indicative 
of a corresponding plurality of sequential apneas, the sequential 
waveform variations having temporal and spatial relationships between the 
waveform... 



1 l/3,K/7 (Item 7 from file: 350) 
DIALOG(R)File 350:Derwent WPIX 
(c) 2008 The Thomson Corporation. All rts. reserv. 

0007738040 - Drawing avaUable 
WPIACCNO: 1996-361850/199636 
XRPX Acc No: N1996-3051 12 

Treatment method for obstructive sleep apnea by electrical stimulation of 
muscles of upper airway - monitoring changes in respiratory waveform for 
parameter characteristic of patient's level of respiratory effort which is 
averaged over successive respiratory cycles to provide baseUne average 
Patent Assignee: MEDTRONIC INC (MEDT) 
Inventor: BIERB AUM R W; ERICKSON D J; TESTERMAN R L 
Patent Family (1 patents, 1 countries) 
Patent AppUcation 

Number Kind Date Number Kind Date Update 

US 5540733 A 19960730 US 1994310140 A 19940921 199636 B 



Priority AppUcations (no., kind, date): us 1994310140 A 19940921 



Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
US 5540733 A EN 44 34 

...s level of respiratory effort which is averaged over successive 
respiratory cycles to provide baseline average 

Alerting Abstract ...for a parameter characteristic of the patient's 
level of respiratory effort, and averaging a pluraUty of values of the 
parameter taken from successive respiratory cycle. The average provides a 
baseline average for the parameter... 

...A limit value is generated from the baseline average , and is compared 
a value of the parameter. Electrical stimulation is applied to the muscles 



Title Terms.../lndex Terms/Additional Words: AVERAGE ; 
Original Publication Data by Authority 



Original Abstracts: 

...apnea and then stimulating muscles of the upper airway in response to 
the apnea. The apnea is detected by monitoring changes in a 
respiratory effort waveform of the patient for a parameter characteristic 
of the patient's level of respiratory effort which is averaged over 
successive respiratory cycles to provide a baseline average . A limit 
value is then generated from the baseline average and the value for 
the parameter is compared with the limit value. If the limit value is 
exceeded, an... 
Claims: 

...upper airway by the steps of:</br>(a) detecting an apnea by the steps 
of:</br>(l) monitoring a respii-atory efibrl waxcforiTi for a parameter 
characteristic of the patient's level of respiraloi y clTorl;</bi >(2) 
averaging a plurality of values of the parameter taken from successive 
respiratory cycle, said average providing a baseline average for the 
parameter;</br>(3) generating a limit value from the baseline average 
;</br>( 4 ) comparing a value of the parameter with the limit value; 
and</br>(b) applying electrical stimulation to the muscles of the upper 
airway upon detection of the apnea at a... 
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Alerting Abstract ...The method of determining apnea involves 
measuring a respiratory air flow from a patient as function of time. A 
variance of the... 

...The variance is used to determine whether apnea is occurring. The 
variance is a moving average over a time window. The variance is compared 
with a threshold value, and if it... 



US 6138675 
1994335118 

US 6363933 
1994335118 



Original Publication Data by Authority 



Original Abstracts: 

...from a patient is measured to give an air flow signal. The determination 
of an apnea is performed by calculating the variance of the airflow 
signal over a moving time window and comparing the variance with a 



threshold... 



...air flow from a patient is measured to give an air flow signal. The 
determination of an apnea is performed by calculating the variance of 
the air flow signal over a moving time window and comparing the 
variance with a threshold value. One determination of partial... 

...flow from a patient is measured to give an air flow signal. The 
determination of an apnea is performed by calculating the variance of 
the air flow signal over a moving time window and comparing the 
variance with a threshold value. One determination of partial obstruction 



...flow from a patient is measured to give an air flow signal. The 
determination of an apnea is performed by calculating the variance of 
the air flow signal over a moving time window and comparing the 
variance with a threshold value. One determination of partial obstruction 
...flow from a patient is measured to give an air flow signal. The 
determination of an apnea is performed by calculating the variance of 
the air flow signal over a moving time window and comparing the 
variance with a threshold value. One determination of partial obstruction 



...an apnea, patency and/or partial obstruction of the airway are 
disclosed. Respiratory air flow from a patient is measured to give an 
air flow signal. The determination of an apnea is performed by 
calculating the variance of the air flow signal over a moving time 
window and comparing the variance with a threshold value. One 
determination of partial obstruction of the airway is... 
Claims: 

...a function of time;</br> determining the variance of said measured air 

flow; and</br> determining from said variance that an apnea is 
occurring... 

...air flow measurement means (50, 56) to receive said air flow signal, and 
having a plurality of processing elements comprising:© a sampUng 
element (54) for sampling said airflow signal at... 

...a detection element (92) for identifying the inspiratory samples from 
said sampling element;</br><b>characterized by</b> the apparatus further 
comprising:(iii) a computational element (94, 96, 98, 100) to calculate a 
measure of partial obstruction which is a ratio of the mean of a 
mid-portion of said inspiratory samples to the mean of said inspiratory 
samples... 

... Appareil destine a detecter une obstruction partielle des voies... 

...<b>Claim 12.</b> Apparatus for determining the occurrence of an apnea 
in a patient, the apparatus comprising; ...function of time;determining a 
variance of said measured air flow; anddetermining from said variance 
that an apnea is occurring.... 
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Self-adaptive apnoea monitoring apparatus - detects respiration rate 

and amplitude of subject using number of electrodes for predetermined 

initial time interval of breath 

Patent Assignee: ATLAS D (ATLA-I) 
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Self-adaptive apnoea monitoring apparatus... 

Original Titles: 
Apnea monitoring apparatus 

Alerting Abstract ...time interval covering a number of breaths of the 
subject and computing from it the average respiration volume of the 
subject. A device stores as a reference average volume, the average 
respiration volume of the subject during an initial time interval, and also 
stores as current average volumes the average respiration volume of the 
subject during subsequent time intervals... 

...Each ol Ihc current average respiration volumes is compared with the 
reference average respiration volume, and a signaller is actuated to 
indicate the occurrence of apnea whenever a current average respiration 
volume falls below the reference average respiration volume by a 
predetermined percentage... 

Original Publication Data by Authority 



Original Abstracts: 

A method and apparatus for monitoring a subject to detect the occurrence 
of apnea , wherein the respiration rate and ampUtude of the subject is 
detected by a plurality of electrodes for a predetermined initial time 
interval of a plurality of breath to produce a measure of the average 
respiration volume of the subject, the latter measurement is stored, and 
is compared with the detected respiration rate and ampUtude of the subject 
during subsequent time intervals. A signal is generated whenever a detected 
average volume falls below the reference average volume by a 
predetermined percentage. 
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Sleep apnea therapy selecting method for e.g. multi-chamber implantable 
cardiac stimulation device, involves providing phrenic nerve stimulation 
therapy or cardiac stimulation pulse therapy based on blood oxygen 
saturation level 

Patent Assignee: PACESETTER INC (PACE-N) 
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Patent Application 
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Sleep apnea therapy selecting method for e.g. multi-chamber implantable 
cardiac stimulation device, involves providing phrenic... 

Original Titles: 

Implantable cardiac device with selectable tiered sleep apnea therapies 
and method 
Inventor: KOH S 

Alerting Abstract ...NOVELTY - The method involves detecting apnea of a 
patient. A blood oxygen saturation level of the patient is measured 
responsive to the detection of apnea . One of a phrenic nerve stimulation 
therapy or cardiac stimulation pulse therapy is selected depending... 
DESCRIPTION - An INDEPENDENT CLAIM is also included for an implantable 
cardiac stimulation device comprising an apnea dclcclor... 

...USE - Used for selecting a sleep apnea therapy to be provided by an 
implantable cardiac device (claimed) e.g. implantable defibrillator, 
implantable... 

...cardioversion, defibrillation and pacing stimulation, for maintaining an 
acceptable blood oxygen saturation level during sleep apnea episodes... 

...mode for heart and prevents myocardial infarction that results in heart 
attack, by continuously monitoring apnea of the patient, thus reliably 
maintaining acceptable blood oxygen saturation levels during sleep apnea 
episodes... 

...DESCRIPTION OF DRAWINGS - The drawing shows a flow chart representing a 
sleep apnea therapy selecting method. 

Title Terms.../Index Terms/Additional Words: APNOEA ; 
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Koh, Steve ... 
Original Abstracts: 

An implantable cardiac stimulation device treats apnea with either 
phrenic nerve stimulation pulses or cardiac stimulation pulses. The device 
includes an apnea detector that detects apnea of a patient, a blood 
oxygen saturation monitor that measures a blood oxygen saturation level of 
the patient responsive to detection of apnea , and a tiered therapy 
ckcuit that provides phrenic nerve stimulation pulses if the measured 
blood... 
Claims: 

What is claimed is: 1 . In an implantable cardiac device, a metliod 
comprising:detecting apnea of a patient;measuring a blood oxygen 
saturation level of the patient responsive to detection of apnea ; 
andselecting one of phrenic nerve stimulation therapy or cardiac 
stimulation pulse therapy depending upon... 
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Implantable cardiac device for detecting sleep apnea episode, 

differentiates central sleep apnea and obstructive sleep apnea based on 

oscillation of parameter of cardiac electrical activity 
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Implantable cardiac device for detecting sleep apnea episode, 
differentiates central sleep apnea and obstructive sleep apnea based on 
oscillation of parameter of cardiac electrical activity 

Original Titles: 

Differentiation of central sleep apnea and obstructive sleep apnea 
using an implantable cardiac device 
Inventor: KOH S ... 

Alerting Abstract ...that senses weather a patient is at rest and senses 
cardiac electrical activity. A sleep apnea detector detects when a 
patient, who is at rest, is experiencing an episode of sleep apnea and 
differentiates between central sleep apnea and obstructive sleep apnea 
based on oscillation of a parameter of the cardiac electrical activity. The 
cardiac electrical activity... 



DESCRIPTION - An INDEPENDENT CLAIM is included for method for detecting 
sleep apnea and differentiating obstructive sleep apnea andcential 
sleep apnea . 



...USE - For detecting sleep apnea episodes... 

...ADVANTAGE - The central sleep apnea and obstructive sleep apnea are 
differentiated for diagnostic purposes or the appropriate responsive 
therapies are administered 

Title Terms.../lndex Terms/Additional Words: APNOEA ; 
Original Publication Data by Authority 



Inventor name & address: 
... Koh, Steve 
Original Abstracts: 

An implantable cardiac device is programmed to differentiate between 
central sleep apnea and obstructive sleep apnea . The implantable 
cardiac device utiUzes a respiration-related parameter (e.g., respiration 
rate, tidal volume, and minute ventilation) to determine whether the 
patient is experiencing an episode of sleep apnea . When sleep apnea is 
detected, the implantable cardiac device examines the intracardiac 
electiogram (lEGM) to classify the apnea as either central sleep apnea 
or obstructive sleep apnea . The cardiac device may be further configured 
to administer different therapies depending upon the classification of 
sleep apnea. > 
Claims: 

...rest, the sensing circuitry further being operative to sense cardiac 
electrical activity; anda sleep apnea detector to detect when a patient, 
who is al rest, is experiencing an episode of sleep apnea and to 
dilTcrcnlialc between central sleep apnea and obsti-uctive sleep apnea 
based on oscillation of a parameter of the cardiac electrical activity, the 
cardiac electrical activity... 
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Implantable cardiac device e.g. pacemaker, for patient, has impedance 
monitor control varying operating parameters of impedance monitor 
responsive to comparison of impedance monitoring characteristic results to 
present standards 

Patent Assignee: PACESETTER INC (PACE-N) 
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Inventor: KOH S ... 

Alerting Abstract ...standards, tlius providing a saturation free 
impedance measurement which avoids saturation signals interpreted as 
respiratory apnea and the automatic adjustment of impedance measurement 
parameters. The provision of the saturation free impedance measurement 
allows for ascertaining congestive heart failure (CHF) progression or 
regression status or sleep apnea , and assuring accurate patient condition 
assessment... 

Original Publication Data by Authority 
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Apnea detection via implantable medical system, e.g. pacemaker, comprises 
identifying time in which there is uniform decrease in diastolic blood 
pressure, and associating non-obstructive apnea with identified time 
Patent Assignee: PACESETTER INC (PACE-N) 
Inventor: KOH S 

Patent Family (1 patents, 1 countries) 
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Apnea detection via implantable medical system, e.g. pacemaker, comprises 
identifying time in which there is uniform decrease in diastolic blood 
pressure, and associating non-obstructive apnea with identified time 

Original Titles: 

System and method for apnea detection using blood pressure detected via 
an implantable medical system 
Inventor: KOH S 



Alerting Abstract ...NOVELTY - Detecting non-obstructive apnea within a 
patient using an implantable medical system comprising monitoring changes 
in the diastolic blood... 

...uniform decrease in diastolic blood pressure from beat to beat is 
identified, and non-obstructive apnea is associated with the identified 
time having uniform decrease in the diastoUc blood pressure from... 
DESCRIPTION - An INDEPENDENT CLAIM is included for an apnea detection 
system... 

...USE -For detecting and treating non-obstructive apnea within a 
patient (claimed) comprises using an implantable medical system, e.g. 

pacemakers, implantable cardioverter... 

...ADVANTAGE - Ensures prompt detection of an episode of non-obstructive 
apnea for immediate delivery of appropriate therapy... 

...flow diagram providing an overview of the blood pressure-based technique 
for detecting non-obstructive apnea . 
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Techniques are provided for detecting non-obstructive forms of apnea 
within a patient using an implantable medical system based on changes in 
blood pressure. The... 

...beat to beat over a sufficient period of time, typically only ten 
seconds, non-obstructive apnea is deemed to have commenced and 
appropriate therapy may then be delivered. Preferably, however, therapy is 
only delivered if the episode of apnea is corroboralcd based on thoracic 
impedance signals, accelerometer signals or the like, hi this manner, an 
episode of non-obstructive apnea can be promptly and reliably detected, 
thus allowing for prompt delivery of therapy. 
Claims: 

What is claimed is:l. A method for detecting non-obstructive apnea within 
a patient using an implantable medical system, the method comprising the 
steps of:monitoring diastolic blood pressure; anddetecting non-obstructive 
apnea within the patient based on changes in diastolic blood 
pressure;wherein the step of detecting non-obstructive apnea within the 
patient based on changes in diastolic blood pressure includes the steps 
of:tracking... 

...substantially uniform decrease in diastolic blood pressure from beat to 
beat; andassociating non-obstructive apnea with the period of time having 
the substantially uniform decrease in the diastolic blood pressure... 
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Distinguishing Cheyne-Stokes Respiration caused by central sleep apnea or 
congestive heart failure, involves detecting periodicity of Cheyne-stokes 
respiration and determining the cause based on periodicity 
Patent Assignee: PACESETTER INC (PACE-N) 
Inventor: KOH S 

Patent Family (1 patents, 1 countries) 
Patent Application 

Number Kind Date Number Kind Date Update 
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Distinguishing Cheyne-Stokes Respiration caused by central sleep apnea or 
congestive heart failure, involves detecting periodicity of Cheyne-stokes 
respiration and determining the cause... 
Inventor: KOH S 

Alerting Abstract ...NOVELTY - The Cheyne-Stokes Respiration (CSR) in a 
patient caused by central sleep apnea (CSA) is distinguished from CSR 
caused by congestive heart failure (CHF) using an implanted medical... 
...INDEPENDENT CLAIM is also included for system useful in distinguishing 

CSR caused by central sleep apnea or congestive heart failure... 

...USE - For distinguishing CSR caused by central sleep apnea or by 
congestive heart failure... 
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Techniques are provided for distinguishing Cheyne-Stokes Respiration (CSR) 
caused by central sleep apnea (CSA) from CSR caused by congestive heart 
failure (CHF) and for evaluating the severity of... 

...CSR. A time period associated with the CSR is determined based upon 
separate evaluation of apnea and hyperpnea periods during CSR and then 
the time period is compared against a time... 
Claims: 

...A system for distinguishing Cheyne-Stokes Respiration (CSR) within a 
patient caused by central sleep apnea (CSA) from CSR caused by congestive 
heart failure (CHF) using an implanted medical device, comprising... 
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Severity evaluation system of congestive heart failure, determines 
periodicity associated with cheyne-stokes respiration for patient 
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Techniques are provided for distinguishing Cheyne-Stokes Respiration (CSR) 
caused by central sleep apnea (CSA) from CSR caused by congestive heart 
faikuc (CI IF) and for evaluating the severity of CHF, if present, based... 

...CSR. A lime period associated with the CSR is dclcrmined based upon 
separate evaluation of apnea and hyperpnea periods during CSR and then 
the time period is compared against a time-varying discrimination threshold 

derived... 
Claims: 

...patient by:detecting an episode of CSR; anddetermining the average 
duration of periods of apnea during the episode of CSR, determining tlie 
average duration of periods of breathing between the periods of apnea 
during CSR, and combining the average duration of periods of apnea with 
the average duration of periods of breathing; andevaluating the severity 
of CHF within the patient based on the periodicity. 
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Respkatory characteristic determining method for use in e.g. pacing 
therapy, involves finding respkatory characteristics based on 
atrioventricular conduction interval time, and discriminating obstructive 



and central sleep apneas 
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...Inventor: KOH S 

...wave. Respiratory characteristics are determined based on the AVI 
time. The characteristic indicates whether sleep apnea is determined to 
discriminate obstructive and central sleep apneas. 
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Implantable cardiac stimulation device for treating sleep apnea , has 
circuitry to control pulse generators, and to adjust rest rate to sleep 
apnea prevention value when predetermined number of apnea episodes are 

detected 

Patent Assignee: BORNZIN G A (BORN-1); KOH S (KOHS-I); PARK E (PARK-I); 
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Implantable cardiac stimulation device for treating sleep apnea , has 
circuitry to control pulse generators, and to adjust rest rate to sleep 
apnea prevention value when predetermined number of apnea episodes are 

detected 

Original Titles: 

Cardiac stimulation device including sleep apnea prevention and treatment 



...Cardiac stimulation device including sleep apnea prevention and 

treatment 

...Inventor: KOH S 

Alerting Abstract ...is set to an initial value. The circuitry adjusts 
the rest rate to a sleep apnea prevention value when a predetermined 
number of sleep apnea episodes are detected.. ..USE - Used for tteating 
sleep apnea . 



...ADVANTAGE - The circuitry adjusts the rest rate of the patient to a 
sleep apnea prevention rate, thereby preventing sleep apnea effectively 
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... men, but daytime sleepiness was not affected by sex. Waist 
circumference was the best clinical measure predicting observed sleep 
apnea (R = 0.36; P<.001). The group lost an average of 48% (SD, 16%) 
of excess weight by 12 months. There was a significant improvement... 
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with obstructive sleep apnea (OSA). We measured the utility for the 
patients' health states before and with treatment using the standard gamble 
approach. The study group had an average age of 57 years and had been 
on treatment for a mean of 9.5... 



17/3,K/4 (Item 1 from file: 34) 
DIALOG(R)File 34:SciSearch(R) Cited Ref Sci 
(c) 2007 The Thomson Coip. All rts. reserv. 

09271882 Genuine Article*: 387LN No. References: 23 
Title: Sleep disturbance and obesity - Changes following surgically induced 
weigh loss 

Author(s): Dixon JB (REPRINT) ; Shachter LM; O'Brien PE 

Corporate Source: Monash Univ,Alfred Hosp, Dept Surg,MelboumeA'^ic 
3181/Australia/ (REPRINT); Monash Univ,Alfred Hosp, Dept 
Surg,MelboumeA^ic 3181/Australia/; Austin & Repatriat Med Ctr,Dept 
Resp Med,Melboume/Vic/Australia/ 

Journal: ARCHIVES OF INTERNAL MEDICINE, 2001, V161, Nl (JAN 8), P102-106 

ISSN: 0003-9926 Publication date: 20010108 

Publisher: AMER MEDICAL ASSOC, 515 N STATE ST, CHICAGO, IL 60610 USA 
Language: English Document Type: ARTICLE (ABSTRACT AVAILABLE) 

...Abstract: men, but daytime sleepiness was not affected by sex. Waist 
circumference was the best clinical measure predicting observed sleep 
apnea (R=0.36; P<.001). The group lost an average of 48% (SD, 
16%) of excess weight by 12 months. There was a significant improvement 



21/3,K/1 (Item 1 from file: 155) 
DIALOG(R)FUe 155:MEDL1NE(R) 
(c) format only 2007 Dialog. All rts. reserv. 

12612880 PMID: 10669203 

Sleep apnea treatment improves seizure control in children with 
neurodevelopmental disorders. 

Koh S ; Ward S L; Lin M; Chen L S 

Division of Neurology, University of Southern CaUfomia, Los Angeles, 
USA. 

Pediatric neurology (UNITED STATES) Jan 2000, 22 (1) p36-9, ISSN 
0887-8994-Print Journal Code: 8508183 
Publishing Model Print 
Document type: Journal Article 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: MEDLINE; Completed 

Sleep apnea treatment improves seizure control in children with 
neurodevelopmental disorders. 
Koh S ; Ward S L; Lin M; Chen L S 

Seizure disorder and sleep apnea are common chronic disorders in 
children, but the relationship between sleep apnea and seizure control 
has not been studied in the pediatric population. This retrospective review 
included nine children with neurodevelopmental disorders who had 
well-documented sleep apneic episodes and seizure disorders. Seizure 
frequency was reduced in five patients (56%) in the first 12 months after 
sleep apnea treatment without changes in their antiepileptic medications. 
Sleep apnea can be one of the seizure precipitants in children with 
epilepsy. This study indicates the importance of identifying sleep apnea 
when treating children with intractable epilepsy, particularly in those who 
are at high risk. 
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... P = 0.002 

(+)P (less than) 0.001 
(++)P = 0.01 

Note: Table made fi-om bar graph 
nGURE2 

Frequency with which sleep histories were taken in patients with 
conditions associated with obstructive sleep apnea 
. (HO = House officer) 

% with a condition 
associated with OSA Sleep Hx 

Medical Students 72% (*) 15... 

...5% 

HO's 3 68% (*) 8% 

(*)P(less than)0.001 

Note: Table made from bar graph 
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...AUTHOR ABSTRACT: applied to four whole-night sleep EEG recordings from 
four subjects with severe obstructive sleep apnea syndrome, from which a 
total of 132 878 heartbeats were monitored over 31.8 h... 

...epochs where the elimination process is necessarily required. 

Index Terms-Electrocardiogram (ECG) artifacts, energy interval 
histogram , ensemble average subtraction, nonlinear energy operator. 
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m.sup.2) and 1 8 women without PCOS who were closely matched with 
the first group lor age and BMI. 

In addition to the expected differences in serum testosterone levels 
between the groups , he found that the mean waist-to-hip ratio was 
significantly higher among the women with PCOS, compared with the women in 
the control group . 

All the women were evaluated for sleep apnea using 
polysomnography and completed questionnaires to identify sleeping 
disorders. Women with PCOS had significantly higher... 
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apnea patients. On all seven measures, their results were worse 
than those of the drinking group at a blood alcohol level of 0.057 
percent. And on three measures , the apnea patients scored as badly or 
worse than the drinkers who were legally drank. "That really stunned us," 
Powell said. 

Taking one example, the average reaction time for the drinkers with 
a blood alcohol level of 0.057 percent was... 
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... slightly reduced PaC02 in those with CMT (p50. 1 1). The only 

significant difference between tlie groups was in age, which was higher in 

the CMT group . 

Predictors of sleep apnoea severity in CMT individuals 

Age was correlated with sleep apnoea syndrome severity- measured 

by mean nocturnal Sa02 (r520.77, p50.014) and time spent with Sa02 lower 

than 90% (r50... 
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...said Dr. Suzanne M. Touch of Jefferson Medical College, 
Philadelphia, and her associates. A study group of 11 sets of preterm 
infants ( mean gestational age 3 1 .8 weeks) were placed on apnea 
monitors for 12 hours prior to cobedding and another 12 hours during 
cobedding (Clin. Pediatr. 41... 
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change in medication were considered dropouts, and only 32 patients 
(16 in the effective treatment group and 16 in the subtherapeutic group 
) out of 1 18 completed the sUidy. Tlie primary measurement of tlie study was 
change in mean arterial blood pressure; the secondaiy measurements were 
changes in systolic and diastolic pressures; tlie tertiary measurements 
were the apnea -hypopnea index (AHI) and sleepiness. 

The mean arterial blood pressure decreased about 10 mm Hg in the 
effective nCPAP group , while it increased in the subtherapeutic group . 
The diastolic and systolic blood pressures also significantly decreased in 
the effective group (approximately 10... 



